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Abstract: 

PURPOSE: To provide a reflection type optical system and image pickup device using the system for which the 
arrangement accuracy of a reflection mirror frequently required for a mirror optical system is relaxed while 
miniaturizing the entire mirror optical system. 

CONSTITUTION: Concerning this reflection type optical system, light flux from an object is made incident on an 
incident plane R2 and reflected on one of reflecting planes at least, first-order image formation is performed within an 
optical element 10, and an image is formed on a prescribed plane by emitting light from an emitting plane R7 through 
remaining reflecting planes R4-R6 later while using the optical element 10 for which the incident plane R2 for light, 
emitting plane R7 and three reflecting planes of inner surface reflection composed of curved surfaces are provided at 
least on the surface of a transparent object. In such a case, the respective elements are set so that more than 70% of the 
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length of a reference axis in the optical element 10 can exist within one plane. 
JAPIO 
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[00431 S£ot 4 11 ©««-CB3FH^©«!»BB^ 
r»**ftji©«Mt, !&6ffiR6>&>6^07F<DS&7®R7£ 
[0044 ] **W©3l»*tt«-C,***-C*&^:A* 

r. *»W0S**«cc*5i»Tttifer» i 
[0 04 5 ]^it, #*WDSOMHK*jc»Ttt. si 

[0 04 6] *»w©nis««c*jiir a. ^*<o»ai 

40 i>5c**Wtt?:±iBO«CC|g3tO/c^. i 

t o o 4 7 ] o v *&w<Dmmmia<5^xt*. mm 
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[0048] seorsa«ittRSsn/c*ffi©)iH#cca 

[ 0 0 5 0 ] ZU : RUKftaO«2BiR2(C^9Xim 
Ytt : HUKrilO ^ h®[*9 (13 1 ©fifflrt) "CZ NCC 

Ba^sai-r * ja itsD-* jmmx * we o 

[0 05 1 ] J/c, »iffi©YZffirtr®*Jl/hm;lte*t 
(DP-#;u&&cojlj5teB l *(£>YZ¥®±K:<fc& e $/c 

0-*^jaS«(x,v,z) ©V,z W«»*fffi«*(X.Y f Z)tC 

j:96cwrr&. 

[ 0 0 5 2 ] z H : P JUffift©^* il 0 , 
vH : P-/;^a«©J!KjS*ao, z *ifijtc»l/YZffirt 
t£ 

*/c. Ditt^l i Bj£3f(i+l) ffiOP-*^ffi«©JH*M 
(DHRKS?**?--*, Ndi , i>dit;i:S& i ffiiffl ( i 

+ i ) mwommommmtr v<®x*>z>. 
[0 0 53]^/c, «#ma4WMri2X¥»a>WBB 

[0 054] «^O9mM«ttB&0«l»mffiiO^ 

[0 05 5] »B»«T©ar«snsjBttr*-5 : 

[0 056] 

[SI] 



(8) W8 - 2 9 2 3 7 I 

14 

<x 2 +y 2 )/Rj 
2 ~l+U-(Ay a >/R l 2 > 1/2 

A = (a+bVCv 2 -cos 2 t+x 2 ) 

B = 2a-b*cos t[l+{(b-a)- ysin t/(2a*b)}+ (l+{(b-a) 
- V si n t/(a- b) My 2 /(a- b) }-{4a- b- cos' t+(a+b) 2 si n 
I t}x 2 /(4a , b , cos , t)D 1/2 ] 
10 £LX 

Z =A/B+Q I Y 2 +Q 5 x 2 +C> J V 3 4C I1 X J v+Q,,y 4 +<: 2 ,xV+C, 0 
x 4 

±KftBSCttx lCf%UX&mK<Dm<DfrXihZ>tclb. Jh 

tea b*mc £K>mmztiz emu yz® zmbm t -r 5 ® 

[0057]Q3 =c 21 =0. t=0 

[0 05 8] tub. ^zmommmicte^x^ t^x 

[0059] ftfc. **W©SllftWlCC*it»t:«B 1 &c 

^-rjr^cc, -ec?)* iBtt« or**, *y-mmn 
*ttem 1 <7)YzMrtcc4di^r^ORi^A^-r*7t^cD^ 

[ 0 0 6 0 ] fow±x'<omnmm*&v 4 xt u 
x i5ft<oy-4xzmm.£LtcmmMxmLx^ 

[0 06 1 ] X. ni&m(tUft¥2h<DV-JXZ7fil,X^ 
JX\titUWmic&^xj£ttohtiZ>VJ x 

x&& 9 

40 [0 06 2] m&7~z*mix^zmmm~z>^ 

X. «0Ri^©*^A«ft. ilAW^^Uv.u,), 
(O.ux),^ .ux),^ .OD.CO.O.C-Ur ,0)i3&SA*fftO 
*mco^iRM^^-ro «iR^BCC*ji>rtt, 

iftoti^*. SMXMBtc*jc»r<>Sieiaift©^ 

50 [0 06 3] wt, ssstewtc^i^ritt^r*. 



(9) 



8-2 9 2 3 7 1 
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[0 0 6 4 ] [HififWIl ] H2, H3«*»M©Htt«l 

mns2.e&. mmmrn 40. f&ommyt^&vabz. mz 

Tfc^ifigOft 26. 3 

&&*ffin 20. 3 
2.0 
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[0065] 
Wl] 



7k¥4mm X^fit3pm 
XCXxY XZ)= 10. 4x 27. 4x 21.2 





Yi 


Zi 




Di 


Kdi 


i/di 




1 


0. 00 


0. 00 


0.00 


. 3.40 


1 




&*) 


2 


0. 00 


3. 40 


0. 00 


7. 00 


1.51633 


64. 15 


@#rli 


3 


0. 00 


10. 40 


25. 00 


10. 00 


1. 51633 


64. 15 




4 


-7. 66 


3. 97 


10. 00 


10. 00 


1. 51633 


64. 15 




5 


-12. 66 


12.63 


10. 00 


8. 50 


1.51633 


64. 15 




6 


-19. 17 


7. 17 


25.00 


7. 00 


1.51633 


64. 15 


SOTS 


7 


-19. 17 


14. 17 


0. 00 


7.07 


1 






8 


-19. 17 


21.24 


0. 00 


0.00 


1 




{${3 



R 1 ® w 

R 2 ffi -4. 887 

H7I -6. 524 

r 8 no oo 



[0 06 6] 



[»2] 



(10) 



8-292 37 1 
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R 3 ® a — 1. 61839e+01 

C 03 =-l. 383Z8e-04 C Z1 = 4.61307e-04 



IS 



b =-1.256858+01 t = 2.59881e+01 



Cq^ 9.027638-08 Cg 2 = 7.64906e-05 C 4Q - 1.02169e-05 



t =-8.04837e+01 



Ni a =-2.50732e+O0 b = 2.52739e+O0 

c 02 = °* c 20 = °- 

C 03 = 1.15553e-03 C 2 p 4.86323e-03 

C M =-1.25972e-04 C 22 =-2. 57791 e-04 C 40 =-6. 89833e-04 

R 5 m a —9.537798+01 b =-3. 53371e+01 t - 4.35207e+Ol 

c 02 - 0. C 20 - 0. 

C 03 = 3.53074e-04 C 2l =-1. 26967e-03 

C 04 =-2.02832e-05 C 22 =-3.46921e-04 C 40 =-8. 1294U-05 



H 6 S a • 5. 05342e+00 b =-8. 31188e+00 t =-2. 24737e+01 



C 20 = °" 



C 03 — 5. 59866e-04 C 81 — 1. 17474e-03 



Cq4»-1. 39401e-04 C 99 =-2. 09750e-04 C An =-\. 35370c-04 



u 22 



4(T 



^1 OCD^5«iJw:i2gL/cSO (ASfBi) . 3tt*fio 
Rio »«MifRBr*Q. ca>«©»«*^- (Jg« 

[0 06 7] 2 r><omiRwm>rtii>mmm<D 

[0 06 8 ] ^cc* S«*ffffl^»wr. 40 
Sfi/cfft, 56^*^1 0©AI*ffiR2CCA8*L. MR3.R4 

e r^ccswurtf*. MfflfflRzfrfcMffiu 
jE«3*^or«»tt«fflRiD±ecwis«-r4. 
»«SR4iSflrc^nttflto. mxmaBR5tmwton 

[0069] xmmmvtt. yt^m* 1 0 tcxm? 



ttffirt (YZ¥®) fCKott^. 

[0 07 0] C©«CC5K*:*^-1 Ott. AHJSfffiKJ:* 

[0071] *jwwc*c»rtt. iBB«*#^©7 * 
«e>. ji»**»*«u-r (2 tt^iaj) cc 

[0 0 7 2 ] *Htfe«<0*^*C[>«iR^S*g|4 
[007 3 ] *ie^WcD^m^^^^>o 

[0074] a*m#***t- 1 0 com 1 mi&&mtc*> 

(Ommm R3tClR£»f¥ffl ^ * T I > * C £ ^3t^^/M 
{tKS^UTl,**. Ctl«M*l» *AMffiK: 
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[007 siitcc, m3ic7jk'?£5<<cm\JxmffiR3ZJx 
mmfrhfrtcm.MKDtiw *m>6 • <®r3^<daim) 

a-b>0 
0.9 < t/\6 | <1.5 
0.9 < |a|/d <2.0 
0.9 < |b|/d <2.0 

?z <>©r c©ffl**iE©»^«:ttvz¥ffirttc 2 ootms 

a.b.t ««nffi©2^a>**(4IB«ra-r, 
[0 0 7 9] &fl=5£C2) tt, 1 R«ffiR3 

(2) <D_LRg • TRSrWi* i»»«LhCC-*©*.^* 

[0 0 8 0] *fl=ac3) tnwc. ±k • TWtrttrti 

££S 1 S«BR3i^<b<Dffi(8^m 1 K*ra5R3fr6C 
[008 1 ] *fl=a(4) tt«5t*«W»a«biiBaS«iE* 

0 CC J: o X #S*Jfi#*£M t?Z>(D 
[0 0 8 2 ] «±#0««Hffir**» 1 S«BBR3CD» 

[0 08 3] xmrnrntcte^xiz* i o<da*j 

«LTt>*. X, »fflffiR7tttf]jffi{C*flEUr*$0. C4l 
— iOA*f®R2*fiifflK:-rS±> 

[0 0 8 4 ] »fflfflR7©JBtttt* COffi^®**** 

(■%!*) &*0AM*fcj£CTatHiM (ftflj) 

ctu*. CCD ft^omuRT-frfiic^v&cctt. 



8e8f8- 2 9 2 3 7 1 
20 

[0 07 6 ] cntcoci-cttw-r-s. 

[0077)11 SWffiRSO-c-^JBtt^^-ra.b.t « 

CD 
(2) 
(3) 
(4) 

10 CCD (Oft?-? a iU^-i^*ffiitC+> ? v'ifl&hic 
afr. »«3R^-cc»rSA»ft«:J:orfe»(lli4tt*«Sfb 

h y » ^ec-rntf . «± • »»*K<3!>**»tti 
«:*«iec«iWittO , ccd ^(DAmft^&ftffiicto 

[008 5 ] 3 6tc, *H»«K:*ji»rws»ffl*«»i* 

®£ 1 OL*»WUTC^j:tiffir*6CDM:*H/rAa*f® 
[0 08 6] ^llftWCCttStCtATCCgE-rjam***^. 

[oo87]§28 ec7iwa3fc©**»r«, Aa«Ji 

[0 08 8] *IHte«CC*jl»Ttt k ttffc*«#(4H7 

[0 08 9 ] $ 66c, *li*fe««:*jc»rtt3te^rtffl-c 

[0090] ****«ia^**s«ffltt. Atawr * 

-****c*ic»r*&"r 6 ^ U ^p^±t S <b <t 4>CC. 
so is-r^ci^-c**. 
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[009 1 ]$ 6CC£K8*ffi©»ttttifiX-r ^looi 

[009 2] £/c. ^H^Wr««0 Rl^rAIH®R2CDiS 
8trcci5SLTt^ Q V£*<Dtm%:¥Jk<D®<&, »4 (A 

31. 7 

£B4£!ift 24. 8 
2.0 



(12) ftffiW- 8 -2 9 2 3 7 1 

22 

[0 0 9 3 ] Ktt#*3fc©»S<fc It, &M<DEB£3i 
(0094] [3IJfiW2] H5tt**BJ©HSfi«2 0* 

io r. 

[0 09 5] 
W3] 



*«Ot-fXOxT XZ)= 9. Ox 26. 3x 15.2 



Yi 

0. 00 



Zi 

0.00 



Si 
0. 00 



Di 
1.82 



Ndi 



v di 



2 0.00 1.82 

3 0. 00 9. 30 

4 -5. 93 1. 43 

5 -10.65 9.44 

6 -11.60 0.G8 

7 -18.82 6.46 

8 -18.82 -1.56 



0. 00 


7.49 


1. 


18. 49 


9. 86 


1. 


3. 23 


9. 30 


1. 


-12. 55 


8. 90 


1. 


-22.91 


9.39 


1. 


-25. 63 


8.02 


1. 


-0. 01 


3. 68 


1 



58310 30.20 JS#T® 

58310 30.20 mm 

58310 30.20 R&ffi 

58310 30.20 

58310 30.20 Sfcf® 

58310 30.20 



9 -18.82 -5.24 -0. 01 0.00 1 «® 



HIS « 

R 2 I -7. 648 

R8I 10.757 

r 9 m » 



[0 09 6] 



[*4] 



(13) 

23 

R 3 m a «-1.097l6e+01 
C 0 2= 0. 

C 03 = 6.87152e-05 C 21 «-l. 21962e-04 
Cq^" 3.59209e-05 Cg 2 » 1.02173e-04 



b =-1.253908+01 
C 20 = °- 



8-292371 



24 



2. 15145e+01 



C 40 = 



4. 95588e-05 



B4I a =-2. 34468e+00 b = 4.8B786e+O0 t =-3. 55094e+Ol 

c 02 - o. c 20 = 0. 

C 03 =-4. 48049e-03 C 21 =-7.45433e-03 

004= 1.810036-03 C 22 = 2.09229e-03 C 40 =-8. 28024e-04 



R51 a -6. U985e+00 b = 1.70396e+Ol 

c 02" °- C 20" 0 

C 03 =-3. 23467e-04 C 51 =-l. 07985e-03 



-2. 17033e+01 



u 21 _ 

C (M =-3.70249e-05 C 22 =-l. 74689e-04 C 40 =-l. 21908e-04 



R 6 3a a 

C 03 = 1.10097e-03 C 21 =-3. 73963e-04 



c 2 o = °- 



t = 0. 



Cq4— 1. 59596e-04 C 99 =-3. 22152e-04 C* n — 1. 7429U-04 



b 22 



40= 



R7I b =-2.11332e+01 b =-1.31315e+03 t = I.70335e+O0 



C 0 2" °- 



c 2 o' °- 



C 03 = 8. 29145e-05 C 9 } — 1. 1 1374e-03 



21" 



Cq4— 2.50522e-05 C 22 =-5. 28330e-05 C 40 =-2. 91711e-05 



m5*p, io «aa©ftffis«Bs*wr * 

**-r&fl«»fiB (mam) r8*mi£lx i>* b rh** 

ftzmomtmv&z. 40 
coo97] 2^omttmm>?tii>mmiw<D 

[0098] 'Xtc^mmmtctov 

»e»0«Ut &9 (Aft®) Ritc.fcOAi* 

U ®R3rS!}£*l/c&> MR3<bR4<DK-C— Bj^^U, 
#C>r®R4 l R5 l R6,R7 * (fC^mLXn^ , tJHl®R8 

[0 0 9 9] C 1 0 W % ABJJHffiKJ; * 50 



[0100] *HJ6Wr«, 1 0 tc A3*T £S 

[oioi] *9mmta<s^xu s i&m&iia#^<D7 * 

0tCAW-r&»»«O*ffil£*:^ 1 0*»6M 

[0103] *mMM<D$h&*wtw? *$mwim 



(14) 



8- 2 9 2 3 7 1 



25 



[0104] *<Dmtc*mmmvit3t¥&* i o<oxm 

;k¥¥®ft 20. o 

26. 0 

&>»3 2.5 



26 



[0 10 6] [SdS«3] H7W*»IB©3lttW3 0* 
-To 

[0107] 
[»5] 



^^CDI^-rXaxY XZ)= 12. Ox 32. 7x 12.9 



i 


Yi 


Zi 


0i 


Di 


Ifdi 


i/di 




1 


0. 00 


0.00 


0.00 


2. 25 


1 




mo 


2 


0. 00 


2.25 


0, 00 


6. 75 


1.51833 


64. 15 




3 


0. 00 


9. 00 


25. 18 


8. 75 


1.51633 


64. 15 




4 


-6. 74 


3. 42 


17.48 


8. 75 


1.51633 


64. 15 




5 


-9. 06 


11.85 


15.54 


8. 75 


1.51633 


64. 15 




6 


-15.41 


5. 83 


0. 49 


8. 75 


1.51633 


64. 15 


SOTS 


7 


-21. 65 


11.96 


-18. 56 


9. 00 


1.51633 


64. 15 


BLMJB 


8 


-22. 96 


3.06 


-40. 55 


5.80 


1.51633 


64. 15 




9 


-28.76 


3.11 


-89. 47 


1.00 


1 







10 -29.76 3.12 -89.47 



0. 00 



R1I » 

R 2 m 9. 799 

H 9 I -17. 732 

R10 ® « 



[0108] 



[5*6 ] 



(15) ftffl^ 8 - 2 9 2 3 7 1 

27 28 



S3® a =-1. 00000e+02 b =-8. 74864e+00 t = 1.88037e+Ol 

c 02 = °" C 20 = °* 

C 03 =-6.48S91e-04 C 21 -l. 07411e-03 

Cq4= 7.88198e-05 C 22 = 2.68977e-04 C 40 = 3.64351e-05 

8 4 S a — 1. 363886+01 b =-7. 75615e+01 t = 5.21719e+01 

c 02" °- C 20 = 0. 

C Q3 = 2. 95862e-05 C 2l =-3. 33476e-03 

004= 5.140200-04 C 22 =-2. 71521e-04 C 40 =-3. 72473c-04 

R51 a =-1. 27617e+01 b =-2. 39346e+01 t = 4.41911e+01 

C 0 2= 0- C 20 = 0. 

C 03 = 1.055438-04 C 2 ^-1.600476-04 

C M - 5.77804e-0B C 22 -4. 74244e-05 C 4Q — 4. 86554e-06 

R51 a =-9.22255e+00 b =-4. 68183e+01 t = 6. 55811e+01 

c 02 = o. c 20 = 0. 

C 03 =-2. 85339e-07 C 2 p-3. 51430e-06 

Co4=-8. 24508e-07 C 22 =-3. 64252e-06 C 4Q = 2.73565e-06 

87 S a =-L44157e+01 b =-2. 52331e+01 t = 3.36030e+Ol 

C 02 c °- C 20 = °* 

c 03° 4.53839e-07 C 21 = 1.49252e-06 

Cq^" 1.60060e-07 C 22 =-3. 37563e-07 C 4Q <= 1.77901e-07 

R 8 m a = 6.88885e+02 b = L26527e+04 t =-8. 69057e+01 

c 02 = °- c 20 = °* 

C 03 *-6. 58580e-06 C 21 =-l. 96913e-05 

004—1.390366-05 C 22 = 6.01016e-06 C 40 =-1.21001e-05 



07*. 1 OttWROftBBSItiHWra***^* 
S e ratt*^**! OcD^ttfflJcciego/c&O (AW 

■ ) , R10«S3(«««Mr*0. CCD 

£fc®T£>0, -r^T©S«ffl«Yz¥BB<D*K:3tUT*te; 

[oiio] actc^ntswoafRfpffl^wwr*. a<* 

j)^^Ut &9 (AMU) Ri«:J:»3A***fi*« 

4 f R5,R6 ( R7 1 R8-C^^K:RI*L-Ctf#, MHilBR9*>&li 



[0111] C©««C*fl£*^l OB, AfflS*ffl«C<fcS 

[0112] #safe«i-ctt. i o ccASt-r^s 

40 X, AHi»**OT-<r©Sai»«ttffi (YZ^ 

[0 113] c©J:^tcfltfiR-r^*r, ***o^^ 

tt&fcti>. X ^fSKDSMftti 4>CC0 7 CCD -C5R-TZ ^ 
[0 114] [XtRM4] S9«^^<DHjffiW4 00* 

50 HSfca^LTC^. ^^teWOfilfiSc^-^^i^TCC^ 



To 

[0115] 



29 

31. 7 

m&^mn 24. 8 

«EDS 2.0 



(16) 



* [547] 



8 - 2 9 2 3 7 1 



30 



*¥*©*-fX(IxY XZ)= 8.4x 24. 5x 12.3 



i 


Yi 


Zi 


0i 


Di 


Ndi 


udi 




1 


0.00 


0.00 


0. 00 


2.06 


1 






2 


0.00 


2. 06 


0. 00 


6. 50 


1.51833 


64. 15 




3 


0. 00 


8.56 


26. 67 


9. 00 


1. 51633 


64. 15 




4 


-7. 22 


3. 19 


17.66 


8. 00 


1.51633 


64. 15 




5 


-9. 69 


10. 80 


5. 98 


8. 00 


1.51633 


64. 15 




6 


-13. 69 


3. 87 


-2.50 


7. 00 


1.51633 


64. 15 




7 


-17. 70 


9.60 


-34. 98 


0. 50 


1 






8 


-18.83 


11.21 


-34. 98 


1.46 


1 







[0 116] 



R1I oo 

R2I -13.016 

R 7 ® -4. 355 

R 8 ® oo 



W8] 



(17) !H5fBU¥ 8- 2 9 2 3 7 1 

31 32 

K3I a — 1. 11462e+01 b — 1. 167Ue+01 t = 2.851 72e+01 

C 02 = °- C Z0 = °« 

C 03 =-3.97235e-05 C 2l = 4.30551e-04 

4.26947e-05 C 22 = 1.68530e-O4 C 4Q = 8.54092e-O5 

841 a = 3.43416e+00 b =-2. 32147e+00 t = 3. 90060e+02 

C()2 = °- c 20= °- 

C 03 «-2. 26822e-03 C 21 = 4.62823e-03 

C M « 9.93668e-04 C 22 =-8. 22145e-04 C 40 = 9.87903e-04 

B51 a — 1. 89949e+01 b —L 16993*01 t - 2. 64906e+01 

c 02" °- C 20" 0 

C 03 = 4.151 52e-04 C 21 = 2.651 97e-04 

Cq^ 1.20436e-05 C 22 =-4. 92467e-05 C 40 =-2. 64871 e-05 

S 6 1 a - 2. 61019e+01 b = 2. 31498e+02 t = 2. 24466e+00 
Cq 2 = 0. C 20 = 0. 

C 03 » 2.27686e-03 C 21 = 2.95018e-03 
CQ4— 4. 85715e-04 C 22 =-9. 91109e-O4 C 40 =-6. 39821e-04 



1 OiJMOilJ^l^t^^^T^, 

wmftw (Awn) r2®lo*d3M«r3 • £mm™ • wmm 
R5 • swffiR60Ego©sw®acKiE©fflSf**«-r*o 
mtftm (HUB) R7*»tturc»*. RHi***^i o 

ccd m<Dm&3&-<Dmmm&{iLm'?2>. 5 {mm 

[0117] fcte. 2^©ja*rffi»C*r^fclHHE»«50 

[0118] *tC*HJ6«<0»g«ffiffl«:(ftWr&. «5<* 
*>6<D#flUtt. (AtM) Ri«cJ:0A*#*«*a 
WJSflfcSL ^fc^*^! 0©A»ffiR2tCA*»U, DiR3T 

*»»«fflR8Ll:«CWIS«r-6. 
[0 119] c<D«K:#3*3frM Ott. AtbUffiCcJ:^ 

[0120] 4^M®ttJK2Ha*B 1 0 CC*Vr. 
[0121] $^^r», 1 0 KA*hT£« 

»fiCD*r^iCti^6»Hi'r-5»SISI«i«iKl45- 



ftUtl^. cn«SSS*ffi'^cr>*»(OAS*ft*5/h3 < 

30 [0122] COil^fe, #¥5R£tt©X #«^©«E 
«{t*IM«-*fctf>«<:. At«M£MdJSIM*Str 

[0 12 3] [9Btn5] SI 1«**9B<DW6«5<D 
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B = 2a-b-cos t[l+{(b-a)*ysin t/(2a-b)}+ Cl+{(b-a) 
♦ V si n t/(a- b) }-{y* /(a- b) }-{4a- b- cos 2 t+Ca+b) 1 si n 
1 t}* /(4a* cos 1 1) ) 1/1 ] 

2 =A/B+Q I V 2 ^ t> X 2 +Q 3 V , 4Cz l X 2 V4C 04 v 4 +<:, 2 x 2 v , +C 4 o 
x« 

-ffl 3- 
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B», 

a-b >0 

0.9 < t/| 0 | <1.5 
0.9 <a/d <2.0 
0.9 <b/d <2.0 

*sij£-r £ c t t -r ^18^313 9<D&mm<Dyt¥ 

-rsgaasg 3 6-4 i oc>-rti» 1 m^nm<o 
[18^4 4] i^3ii-4 3 co^m^ 1 mtcim 

iffim.ttmm®%) 0033 

[003 3] 

h 3 ^ofcrnrnzRvtcft^m+zm^x . w*frh<o 
ytm*m&mm<D'Pu <£&\ ^xm.mz ^x&it^m 
ttx\ w&&z&tcmc* m*)<o%.MffiZftLx%M 

[sx&m&nj&ztemfm<b&%*m$:'j>u< ^121 

C^^g^Ltl^. W5Rg3<D%qB(DSMMOjfe^ 



[^*iIE3] 
[*fiE*t&#3I£] *MMW 
IWJEJtiMkmmZ] 0034 
[*fIE;£&] 

[0 0 3 4] jg#3 4 tpg«)IttBte3B 1 , 2 Xtt 3 <Dft 

x* mmm i ©«ffi©si*ffi©jBtttt. Ks«ffi(DD- 

A =(a+b)-(v^ -cos't+x 1 ) 

B = 2a*b*cos t[l+{(b-a)-y-sin t/(2a-b)}+ Cl+{(b-a) 
• V si n t/(a- b) My* /(a- b) }-{4a- b- cos 1 t+(a+b) J si n 
, t}x 2 /(4a 1 b , cos 2 t) 3 4/1 ] 
t^X 

z =A/B+Q J /+C J oX 2 4Q J y , 4C 21 x 2 V4C, 4 y , 4C J2 xV4C 4 o 
x 4 

a-b >0 

0.9 < t/| 0 | <1.5 
0.9 <a/d <2.0 
0.9 <b/d <2.0 

tMjiaoasa^M^ ffirfefc^ft^KAWTSis 

ft1fiaS£L'X\i*2> C£&ftWltl,Xl*&. Ht^3B12<P 
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wsjcg i 3 g)jgjgttji#a 1^612 mt-rtifr i agj 

1 2<Dt>-f ft*> 1 ^(DO^^Cfe^-C, iiftfgAUM 

iiq5BAtfra«fi<PJggW3£WU 8irSBt4HM«:IE 

t>T. ijjflBAfrTO £ tit fcH® tel > T ft SUDJSJr* £ W 1/ 
rc^ C^j&gi^Xki^o 7<PjMBtts»5R 
11^6 1 2(DC^-Tft^l aOilfflfcfekl^ MIBAW 

B i Mtiffitti > r ft eoi^ ^urc^ s cj^fcjj 

^otir^. ffl^aj^9^ggayg§^aj 4»6i 8 

ggMftccstir ®%ffifotj;mt£-e$> *> c t ^»»at 

lg^2 OOggg^ji^a L^lI 9<Pl>-Tftfr 

t>£. »5ftJH2 l<P%Wt*MEK3B 1**62 Ocp^-rft^ 
^<D¥-m±lC&2> C£Z'ft'&±lsX^2> 0 §S#3B2 2<P 

mmtm^^ oc?x>-rftfo 1 mcommoo^ 

imJEttMim&%] 0 0 3 5 

[003 5] lj^a2_30g§^SSM^ggj^ a* 
BS*kOftB <t 0 ^^J^iffi^^/j: < £ 4> 3 

[*3ttffiiE5 ] 
[^JE^faSS^] bj^b# 
[^iiE^m^g^] 0 03 6 

[ffliErtS] 

[0036] §§^a 2 4 oggajjjg^a 2 3 (o^m^cio 
±}^mzft¥m*<Dto»m(<c& <o te ctum 
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2 6<P3MBtt»5jaB2 SPjjggjCfcOT, mfiam 1 Oft 

il-Ttf&fc^a.b.t t U~C 
A = (a+b)-^ -cos't+x 2 ) 

B = 2a-b-cos t[l+{(b-a)- ysin t/(2a-b)}+ Cl+{(b-a) 
• V si n t/(a- b) }-{y* /(a- b) }-{4a- b- cos 1 t+(a+b) 2 si n 
2 tlx 2 /(4a 2 b 2 cos 2 1) ) 1/2 ] 

z =A/B+C ol V , -^ I oX 2 +Q 3 v 3 4C J1 x a y+Q 4 y 4 4C w xV4C 4 o 

mmzd its* 

a-b >0 

0.9 < t/|0 | <1.5 
0.9 <a/d <2.0 
0.9 <b/d <2.0 

^r^SJE-r £ C±feBH»<bUTl>S. 2 8 <PfMB tt: 

iB^iwa*^*^©^**]* s ^xrs i ©fflB©s*f 

^3 l(P^W»W»g2 3^6 2 8<DC>r»l^l3B<P 
S. it^t313 2cp^Bj^gf^3i2 3^6 3 1 <Pt>fn» 

&Mjcmvr%&jh*&WiL,x\ f >*> c tzmmtoxi,* 
s, m&m 3 3 (DftmtnnoM 23^^32 oc>rti3&> 

Ct&ftmtLX^Z. WaqB34<P|feWtt»*3B2 3 

^6 3 3 (porn** 1 go^ccfeor > wrsgjfe^T- 

[*BIE$«fcfflg«] «m 
[fliEtt*9S«] 003 7 

-ff 5- 
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C0037] %mm3 soggg^gjjj^MiL gffis 

l*a<fc^RS-5^j:< <fc*>3o(0ftfflO6a*Bit. SQM 
£ K**B©£j£CC*st:f 5l*JR«BOffi«^Ka»©SI4 
®MOS««^#aET *¥BCC» 0 T flfc » T I > * £S* B 

[**liiE7] 

[»iE««5ie*] 0 03 8 
[HiErtS] 

[0 03 8 ] il^g 3 7 OjWBfctMWaB 3 6 Offence jg 

^in^ 8 aga3_8og§aaagajLi^s§§^fe 

3 9<0%W»St^3 8^{Cfel^, MIB^ 1 CO* 
~C, itugBIg 1 ©fflB©K3*BG>fl5tttt, RJSWBOP- 

srwtt^a.b.t at, 

A = (a+b) • (y 2 • cos 2 t+x 2 ) 

B =2a-b-cos t[l+{(b~a)-ysin t/(2a-b)}+ Cl+{(b-a) 
• V si n t/(a- b) }-{y» /(a- b) }-{4a- b* cos 1 t+(a+b) 2 si n 
2 tlx 2 /(4a 2 b 2 cos 2 1) 3 1/1 ] 

Z = A/B+Q , V 1 +Ci o x 2 +Q j V s -tCj i X 2 v+Q * V 4 +Q 2 x 2 y 2 +C, „ 
x* 

iiUci^, tt5SlBO*ttltttcS*-rSB©«** 
0, ^«CCffloT»Jo/cS9g2«^CD*^iKJg*fB<0 

a-b >0 

0.9 < t/| 0 | <1.5 
0.9 <a/d <2.0 
0.9 <b/d <2.0 
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m&m&it¥m*<D®mi£ o satis i <Dgra<DJ5si 

ggM^CjA^o tt^Jl4 2^BJ^IW^313 6^6 4 

«r t m m -r ssimo^ffl irc^c 
flte«-**ffi<fc oisaKttBntt-r^Tfcfifcffi* i o/cw 

imjEtt&mmz) 0039 

[0 0 3 9 ] mm 4 4<omM<ommmmmmm 1 *> 

[#«SiiE9] 

imimmwm%} mum 

[»iE*r*«a*] 0 0 5 6 

[»iE*tt] sue 

[tSiErtS] 
[0056] 
[»1 ] 

(x 2 +y 2 )/R. 
li{l-(Ay 2 )/R. 2 } l / 2 

U a.b.t t^mcWf e^r^^>) : 
A = (a+b)-(y -cos 2 t+x 2 ) 

B =2a-b-cos t[l+{(b-a)- ysin t/(2a-b)}+ Cl+{(b-a) 
•ysin t/(a-b)Mv 2 /(a-b)}-{4a-b-cos z t+(a+b) 2 sin 

1 t}* /(4a 2 b 2 cos 2 1) ] W2 j 

2 = A/B+Q 1 V 2 +C 2 „ +Q , y 3 4C 3 j x 2 v+Q 4 y 4 4C, a x 2 y 2 +Q . 
x 4 

[#«HjE1 0] 
[«iEtt*«BtS] §S*ffl# 
[ffliEaMVlB*] 0 19 5 



[0195] c©ft*«BCcJ:*i«. 

(T- 1 ) »0^*^*^<OBffffJCC*-5Sl/< «A5* 

*^<oEftfk(c <t^»r 1 &mMR3\mo&m 
<y - 2) mi mm*wx$mfrhMc^frv<Di& 

(T-3) *^©sisii«cc*j^r«. *»**©A 

■r*. mtfA*r®*fii^s*»ccot^T3>-fe> h »j 
(■£&) **©A»ftteifcCT«Hiflj (ftflj) r 

CCD <D*7-y OVZ-tlrOWLimtlC*'* v 

i4>CC^«ltcSSW<bAj:0, CCD ^©A«fttt±«*m 
1 o/cWW"r&fflr*S©{C»OTA 

(T-6) i2 8^t^^r(-J ( AMJi 

r>tcj>fj:< tbs-^xomMw*— #ia&f&'?z>mx\ it 

«^«t 0 ftlf 2*5c«BDK:»'r'6JRJS»ijE©« 
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(r-7) xmxomnwicto^x^ ftttjtMtm 

*ft&x<D$mmi&t&<,*&^xmmfcm&ttft (x 
(r-9) 3t:^^^-r^^s#i®«, AW&fir 

(r - io) ^ htc&fcmmmmtem.&'tz ~m 
m (vzm, xzM) ftx&m¥'&&^tez>mx$>z> 0 c 
tite&frmffizm'b&mLtcmic £ ^ x& c zm<tMm 

mzim&Lx^z. 

(r- i i ) *mixiz. ftmw? zmcomwftx 



(r - l 2 ) ^a^rti^O ^^^^Aft®cDit 

v®L^xm\<DmMm&vmm%\ic&z> 0 ^commit 

h^mi^m-r^xmrn^vo^m^^t. x 
mm<Ditmwfomtmft<o^<<cw^x** <^-.n 

(r - i 3 > yt^icxmr z>mm$&<DXfa t mm~ 

B^CD^fgHCD^ b#£ 0 fc I > . 

(r- 1 4 ) ramwiiu, 

^^^^^tc^b^-yr^c t&xzz. 

<fcn^A^sm«cD^^ t mmmmm<Dfa% aim* 



-fit) 7- 



